We test the abilities of the Stiftung Warentest fund rating system to predict future fund performance among German registered funds for six equity categories: Germany, Euro-Zone, Europe, North-America, Pacific, and World.
but there are only minor differences in the total expense ratios of high and low rated funds. Finally, we show that measures of the degree of active management are also related to future fund performance. Hence, they may be used as additional predictors to select better performing funds outside the U.S. fund market as well. Our results indicate that taking into account fund activity is particularly useful to separate skill from luck among underperforming mutual funds.
The remainder of the study has the following structure. In section 2, we describe the methodology of the Stiftung Warentest rating, the fund sample and our empirical evaluation approach. Sections 3 and 4 present the major empirical results of this paper. We first analyze the rating"s predictive abilities for future fund performance, compare it to alternative measures of past performance, and examine to which extent the different predictors are related to differences in expenses. In Section 4, we then test the potential value of quantifying the degree of active portfolio management in order to identify funds with superior future performance. Section 5 concludes.
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Data and Methodology
Stiftung Warentest and Mutual Fund Ratings
The consumer protection agency Stiftung Warentest is a foundation under public-law which was launched by the German government in 1964. The exclusive goal of the foundation is to evaluate consumer products and services in an independent and objective manner and to disseminate information about the quality of different products to the public. By doing so, it aims at enabling consumers to make better purchasing decisions. Mutual fund ratings of Stiftung Warentest can be found in its financial magazine Finanztest, which has a monthly print run of 300,000. 4 Stiftung
Warentest receives financial support from the Federal Ministry of Food, Agriculture and Consumer Protection in Germany and its magazines are free of advertisements.
To construct its fund ratings, the rating system classifies funds into different categories based on the asset class and the regional focus of the fund. However, since many of the categories do not contain a meaningful number of funds, the classification scheme differentiates between major fund categories consisting of up to several hundred funds (e.g., equity funds Europe) and other non-major fund categories. In its monthly print issues, Finanztest publishes comprehensive rating results for the highest rated funds of its major fund categories. All other fund ratings are available on the website of Stiftung Warentest. The ratings are based on the net return history of the funds over the previous 5 years (assuming reinvested dividends) and are recomputed monthly.
Funds with a return history of less than 5 years do not receive a rating. The agency covers all funds that are available for sale in Germany. During our sample period the overall Stiftung Warentest rating in a given month is the weighted sum of 2 variables and defined as follows:
( 1) expresses the relative performance of a fund compared to its peer group over the last 60 months. More specifically, for fund at the beginning of month t this variable is computed as:
,
where and are the return of the fund and the average peer group return in month is an indicator variable taking the value of 1 (0) whenever the fund return is above (below) the peer group return. Hence, relates the sum of all positive return deviations over the previous 60 months to the sum of all absolute return differences.
To calculate the variable Stiftung Warentest simply divides the number of months in which the fund outperformed its peer group to the total number of months, i.e.
measures the fraction of months in which the fund had an above average return. The overall rating for a fund is bounded between 0 and 100. Obviously, the rating system is missing any theoretical foundation. In particular, it does not account for differences in systematic risk exposure.
Whether or not it is able to predict future fund performance is at the end an empirical issue, though. The data set from Stiftung Warentest is merged with fund return data which is computed using the total return index from Thomson Reuters Datastream (code: RI ). For mutual funds RI measures the hypothetical growth in the funds" net asset value (NAV) assuming reinvested dividends. Hence, returns are net of any ongoing fees which are automatically deducted from the funds" NAV but do not include sales loads, which may vary among investors for the same fund. We also obtain data on fund expenses (total expense ratios) from Morningstar Direct for the later part of our sample period (i.e. for funds with financial years ending in 2005 and later). 5 Following previous studies on Morningstar ratings (see e.g., Blake and Morey (2000) , Kräussl and Sandelowsky (2007) , and Del
Mutual Fund Sample
Guercio and Tkac (2008)) our focus is on fund share classes. We find that Stiftung Warentest ratings commonly differ between different share classes of the same fund. Moreover, to assess statistical significance in the empirical analysis, we solely rely on the time-series mean and standard deviation of monthly portfolio returns or coefficients (see subsection 2.3.1). Hence, we break any cross-sectional dependencies and our t-statistics are not inflated as a result of double-counting. 6 We examine the predictive abilities of the Stiftung Warentest rating for the following major 5 Funds registered for sale in Germany were not legally required to report data on total fund expenses prior to 2003.
Moreover, there is only little fee coverage in Morningstar Direct prior to 2005. equity fund categories: Germany, Europe, Euro-Zone, North America, Pacific, and World. 7 The restriction of the sample size is due to three reasons. First, these are the largest equity fund categories. We exclude non-equity funds (like balanced or fixed income funds) because Stiftung
Warentest refrained to assign a rating for those funds until 2003 as a result of the limited comparability of funds within these categories. Second, since ratings are only published for the major fund categories on a monthly basis, it is reasonable to assume that those fund groups receive most of the attention by mutual fund investors. Third, as mentioned above, many of the non-major fund categories do not consist of enough funds for an empirical investigation. Table 1 shows the total number of funds receiving a rating over the course of the sample period for the different fund categories. Consistent with the total growth in the industry, there is a sharp rise in the number of funds covered by Stiftung Warentest. The only exception is the category "German equity" which comprises an almost stable fund universe over time. This highlights the increased internationality of the German mutual fund industry. .
Insert
In equation 3, is the out-of-sample performance metric for fund and ( are dummy variables taking the value 1 if fund is sorted into quintile . The coefficient equals the expected value of the out-of-sample performance metric if all dummy variables are 0, i.e. if the fund is in the first quintile. Hence, the quintile comprising the funds with the lowest Stiftung Warentest rating is used as a reference group. The other coefficients ( ) represent the differences in performance between the respective quintiles and the reference group. If the predictor has perfect forecasting abilities, we should observe strictly increasing values for the coefficients to .
In our baseline regressions, for which we present results in section 3, we investigate the relationship between rating quintiles and performance in the subsequent year (i.e. from month t+1 to month t+12). As we run the cross-sectional regressions for every month, fund returns are overlapping. To correct for the resulting serial correlation in the regression residuals, t-statistics are calculated using the Newey-West procedure with a lag of eleven months. Beyond calculating simple t-statistics, we also apply the recently proposed monotonicity test of Patton and Timmermann (2010) in order to test whether the coefficients from to are indeed strictly increasing, as it should be expected under perfect forecasting abilities of the rating. When computing the test statistic we make use of Andrew Patton's code provided on his web-site. 8 As a robustness check, we also test the discriminatory power of the rating for longer out-of-sample evaluation periods (up to 36 months) and analyze whether sorting funds into deciles instead of quintiles affects our conclusions. We briefly comment on our findings for the additional tests.
Positive coefficients for a fund quintile in the dummy variable regression analysis signal that these funds are on average able to deliver a better performance than funds being assigned into the reference quintile. However, they do not necessarily imply positive risk-adjusted returns for an investor. In order to examine the potential profitability of a Stiftung Warentest-based investment strategy we therefore use the Jegadeesh and Titman (1993) methodology. For every month of the sample period funds are again divided into 5 equal-weighted portfolios based on their rating.
Portfolio Q1 represents the fund portfolio having the lowest Stiftung Warentest rating in the particular month and portfolio Q5 consists of the funds with the highest rating. We then analyze the profitability of investing into these 5 portfolios. In addition, we also consider the returns of a hypothetical zero-cost strategy investing long (short) in the Q5 (Q1) portfolio. We investigate holding periods of one, three, six, twelve, 24, and 36 months. Like in Jegadeesh and Titman (1993), we construct overlapping portfolios. That is, for a holding period of T months the Q1 to Q5 portfolios consist of all quintile portfolios formed in the current month and the previous T -1 months. Returns of the portfolios in a particular month are average returns of all T portfolios overlapping in that month. These overlapping portfolios are equivalent to a composite portfolio in which each month 1/T of the holdings are revised. Whenever a fund is liquidated within the evaluation period, we assume that fund shares can be sold at the fund"s net asset value of the last trading day. In the following month, the proceeds will then be re-invested equally in the other funds of the particular portfolio.
values for a block length equal to 12. The reported p-values of the monotonic relationship test are studentised and based on all possible pair-wise comparisons.
Performance Measures
We apply three different metrics to evaluate the out-of-sample performance of mutual funds: the benchmark-adjusted return ( ), the Jensen (1968) one factor alpha , and the Carhart (1997) four factor alpha . All returns are measured in Euro. Formally, the performance measures for fund (or fund portfolio) are calculated as follows:
. (6) In the three equations, , , and are the returns of fund i, the risk-free asset, and the benchmark of fund i in month t. is the excess return over the risk-free rate of the benchmark in . We use the three-month Euribor as a proxy for the risk-free rate. Griffin (2002) . That is, the regional factors are market weighted averages of the country-specific components. Appendix A provides the reader with a detailed description of the construction of the size, value, and momentum factors.
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To compute the benchmark-adjusted return , we deduct the benchmark return from the return of the fund for every month of the evaluation period and then take the arithmetic average of the monthly excess returns. In the dummy variable regression analysis the one factor respectively four factor alphas are calculated using all months of the out-of-sample evaluation period. 
Dummy Variable Regression Results
This section presents the results of the dummy variable regression analysis. Regression coefficients 10 Factor realizations are available from the first author upon request.
are reported separately for the total fund sample (denoted as "ALL") and each fund group in Table   2 .
Insert Table 2 here
For the total fund sample, Table 2 demonstrates that the rating system of Stiftung Warentest is able to predict future fund performance. For instance, Panel A documents that the average out-ofsample benchmark-adjusted return per month of funds being assigned to quintile 5 is 0.182% higher than the mean benchmark-adjusted return of funds in quintile 1. This amounts to an annualized difference of 2.18%. Similar patterns can be observed when considering the one factor alpha in Panel B. In this case, the coefficient for funds in the lowest rating quintile, , is -0.217%. In contrast, is 0.180%, indicating an annualized difference of 2.16%. With respect to the four factor alpha, a performance difference between high and low rated funds can be observed as well, though it is less pronounced. Funds being assigned to quintile 5 generate an average four factor alpha that is 0.094% per month respectively 1.13% per year higher compared to quintile 1 funds. For the total fund sample, both coefficients, as well as , are significantly different from zero for every performance measure. Moreover, the coefficients monotonically increase as we move from to .
Consequently, the last column shows that for the total fund sample, the monotonic relation (MR) tests always reject the null hypothesis with a high degree of statistic significance. For several fund markets and several performance measures we do not find evidence of a statistically significant increasing relation as we move from to .
Interestingly, despite the positive and increasing values for the coefficients to in the total fund sample, there is no evidence that high rated funds are able to outperform their benchmark MSCI index. Considering the one factor alpha, for instance, the performance spread of 0.180% between low and high rated funds still implies a negative alpha of -0.037% per month for funds belonging to quintile 5 given that the average one factor alpha of quintile 1 funds, the reference portfolio, is -0.217%. Also, while the -coefficients are highly negative in Panel C, the other coefficients to are very similar in size and increase only marginally. Obviously, although low rated funds realize a very low four factor alpha out-of-sample, the rating is not very well capable of discriminating in terms of the four factor alpha for the other fund quintiles. A natural question arising in this context is how much of the well-known size, value, and momentum factors are captured by the Stiftung Warentest rating. We explore this question in the next (sub-)sections.
Despite these potential problems, the results of the dummy variable regression analysis collectively support the notion of predictive abilities of the Stiftung Warentest rating system, which are statistically and economically significant. Funds in the highest quintile group outperform funds in the lowest quintile group up to 18 basis points per month in the next year. Moreover, in contrast to previous Morningstar-based studies, most of the coefficients do not only have their expected sign for low-rated but also for high-rated funds. Our robustness tests confirm these conclusions. The performance spread between high and low rated funds is of similar size and statistical significance when we extent the out-of-sample period to 24 or 36 months. Organizing funds into deciles instead of quintiles shows a slightly larger performance spread between the lowest and highest rating category for most fund groups. Still we do not see any evidence that funds in the highest rating category can generate a significant positive performance compared to their benchmark.
Stiftung Warentest-Based Trading Strategy
This section contains the results of the trading strategy analysis, which addresses the question of how profitable an investment into funds with a high Stiftung Warentest rating is in terms of benchmark-adjusted and risk-adjusted returns. Panel A of Table 3 shows the average benchmarkadjusted returns of the quintile portfolios Q1 to Q5 and the excess return of the zero-cost (Q5-Q1)-portfolio for the total fund sample. Panel B of this Table summarizes the returns of the zero-cost (Q5-Q1)-portfolios separately for each fund group. Panel C reports the results from a Carhart (1997) four factor regression which relates the returns of the (Q5-Q1)-portfolio on the market, size, value, and momentum factor. This allows us to examine whether common factors of stock returns are able to explain any forecast abilities of the rating. Regressions are carried out separately for every equity fund category. For the sake of brevity we focus on a twelve-month trading strategy in Panel C, but the results are similar for a shorter rebalancing frequency.
Insert Table 3 here Even though the trading strategy analysis confirms the conclusion of predictive abilities for Stiftung Warentest drawn in subsection 3.1, it also shows the difficulties arising if one wants to use the ratings to establish a benchmark-outperforming strategy. Since mutual funds cannot be sold short, it is not possible to profit from the continued underperformance of low rated funds. This also implies that the returns generated from the long-short strategy are only hypothetical in nature.
Moreover, transaction costs (in particular front-end loads) are neglected in the calculations.
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The results displayed in Panel C of Table 3 show that after controlling for well-known return factors we observe a statistically positive alpha of the (Q5-Q1) zero cost strategy only for the fund categories European Monetary Union (EFEMU), Europe (EFE), Pacific (EFP), and World (EFW).
The other alphas are positive but not statistically significant. The analysis confirms that the (Q5-Q1)-portfolios tend to load positively on return factors, in particular the market, size, and momentum factor. This supports the notion that some of the predictive abilities documented previously are simply due to the fact that the rating process of Stiftung Warentest ignores these additional factors.
Alternative Predictor Results
To compare the forecasting abilities of Stiftung Warentest with those of the alternative predictors, we repeat the dummy variable regression and the trading strategy analysis. To do so, funds are ranked based on their alternative predictor and then sorted into quintiles. We investigate the performance of the alternative predictors using the dummy variable regression approach in Table 4 and the trading strategy approach in Table 5 . For the sake of brevity, we report results solely for the complete fund sample.
Insert Table 4 here Insert Table 5 here
Inspection of both tables shows that the alternative predictors have about the same discriminatory power as the rating of Stiftung Warentest. Like Stiftung Warentest, funds being assigned to the lowest quintile strongly underperform their benchmark index. Moreover, all FamaMacBeth regression coefficients for are statistically significantly positive and economically meaningful which indicates a substantial performance difference between low and high rated funds.
However, as revealed in the trading strategy analysis, even for funds in the highest quintile there is no statistical evidence of outperforming abilities with respect to the benchmark MSCI index. In unreported results we find that the degree of return predictability varies across fund categories. As expected, Stiftung Warentest ratings are better predictors in categories which display some level of performance persistence. This is in particular the case for funds investing in the European market or even globally.
Our results indicate that measures of historical fund performance are useful in predicting future fund performance at least for some fund categories. The forecasting power of the Stiftung Warentest rating system is broadly comparable to other performance measures which stem from the academic literature like the one factor or the four factor alpha. 12 The statistical evidence is to a large extent restricted to funds with an inferior past performance which continue to underperform in the near future, though. From an investor"s perspective this is not a very useful feature since mutual funds cannot be sold short, as noted above. In contrast, all predictors seem to have problems in identifying funds that significantly outperform their benchmark.
Performance Predictors and Differences in Fees
We now turn to the question to what extent differences in investment expenses explain the persistence in risk-adjusted performance documented in the previous section. Our data source is
Morningstar Direct which provides total expense ratios for a sufficiently large number of funds in our sample since 2005, i.e. for the second part of our sample period. Specifically, we have expense data for 37% of all funds at the end of 2005, 56% at the end of 2006, and 72% at the end of 2007.
At the end of every of these three calendar years, funds are sorted into quintiles according to the different performance predictors (Stiftung Warentest rating, the benchmark-adjusted return, the Jensen (1968) one factor alpha, and the Carhart (1997) four factor alpha). For every quintile, we calculate the arithmetic average of the total expense ratios of the funds" latest financial year. We test for significant differences in fees between the lowest and highest rated funds by using two-tailed ttests. Results are displayed in Table 6 .
Insert Table 6 here
The results are indicative of a slight negative relation between the various performance predictors and total fund expenses. For instance, funds in the highest Stiftung Warentest quintile charge fees that are approximately 0.2% lower per year than the fees charged by funds in the lowest quintile. A similar result can be found when considering the four factor alpha as performance predictor. However, the difference in fees is statistically insignificant if we consider benchmarkadjusted returns or the one factor alpha. Overall, these findings suggest that differences in fund expenses can only partly explain the predictability of mutual fund returns. For instance, as shown in subsection 3.1, funds in the highest Stiftung Warentest quintile outperform funds in the lowest quintile by 1.13% per year according to their four factor alpha which is substantially higher than the 0.2% difference in fees. The evidence of performance persistence after controlling for differences in total expense ratios is consistent with differences in managerial skill in some of the fund categories studied. However, other interpretations are well possible given that the expense data covers only a subsample of the fund universe and does not incorporate transaction costs due to turnover.
Is Fund Activity Related to Future Performance?
After all, a manager can only beat his benchmark index if he deviates from it. To do so, he can overweight and underweight certain stocks or industries. To the extent that managers who deviate more from their reference index are not overconfident but condition their allocation indeed on valuable information, public or private, a higher degree of active management signals the fund"s potential of generating superior future returns. In this section we report the returns to investment strategies which follow this intuition and quantify the degree of active management before selecting mutual funds.
Recent evidence for U.S. domestic equity funds supports the idea that fund activity is positively related to future fund performance. Wermers (2003) finds that tracking error volatility or simply , i.e. the standard deviation of fund"s benchmark-adjusted return, is positively related to fund performance. Amihud and Goyenko (2009) show that a mutual fund"s obtained from a four-factor regression can be used to predict its future performance. Cremers and
Petajisto (2009) 
where and are the portfolio weights of stock in the fund and in the benchmark index. The calculation of requires information about the composition of the fund and benchmark portfolios whereas and can be retrieved very easily from the mutual funds" and benchmarks" returns. However, Cremers and Petajisto (2009) find that by itself is not related to future performance after controlling for .
Hence, may be a preferred predictor which captures a different dimension of active management than or .
We test the predictive abilities of all three measures of active management in our German mutual fund sample. We obtain the funds" and from a standard four factor regression where is defined as the standard deviation of the residual. Like before the estimation is based on the latest 60 return observations and the equity indices of MSCI serve as benchmarks.
In order to compute the funds" we receive data on monthly portfolio holdings from Morningstar for the equity fund categories Germany, Euro-Zone, and Europe. For these three categories 92% of the funds in the Stiftung Warentest sample are also covered by Morningstar.
However, two problems are associated with the computation of in our data set. First, Morningstar has no data on portfolio holdings for European funds prior to October 2002. Hence, our sample period is reduced by approximately one year. Additionally, not all fund families report the portfolio holdings of their funds to Morningstar, which further reduces our fund sample size and potentially creates a sample selection bias. We test whether funds which report their portfolio positions have a higher performance than funds which do not report. We find virtually no performance differences between both groups irrespective of the performance metric used. Hence, we believe it is unlikely that our results are affected by a sample selection bias.
A second problem arises because we do not have data on the composition of the funds" benchmarks. We therefore create an artificial benchmark portfolio by aggregating the portfolio positions of all funds within the same Morningstar category. Stocks which are reported by less than 10% of all funds in a certain month are excluded. To obtain the benchmark weights we valueweight the remaining stock positions. These difficulties may lead to inaccuracies in the calculation of which should rather work against finding a significant relation.
Tables 7 and 8 display the results for the dummy variable regression and the trading strategy analysis for our three measures of fund activity. We report results for the complete fund sample.
Note that we reverse the sorting for the to ease the interpretation. Funds with the highest relative to their benchmark are sorted into quintile 1 and funds with the lowest into quintile 5 because a higher indicates a closer replication of the benchmark, and hence a lower fund activity.
Insert Table 7 here
The findings suggest that investors should avoid active funds which closely track their benchmark. According to the results of the dummy variable regressions, the underperformance amounts to approximately 20 basis points per month over the next year. The underperformance is similar for every predictor and every out-of-sample performance measure and it is highly statistically significant with t-statistics ranging between 3.3 and 8.5. This high level of statistical significance indicates that the underperformance of these "closet indexers" can be forecasted with a high degree of confidence because they do not have enough active positions to beat their benchmark and to cover their fees and transaction costs. There is also some evidence that more active funds have a better performance, but the relation is not always monotonically increasing and it is weaker if we consider the four factor alpha as performance measure. For instance, Table 7 reveals a difference in benchmark-adjusted returns of 0.330% per month (3.96% per year) between funds in the highest and lowest quintile. In contrast, the difference is only 0.094% per month (1.13% per year) if we consider the four factor alpha. As a result, for the four factor alpha we are generally unable to reject the null hypothesis of no monotonic relation using the MR test.
The trading strategy analysis shows that an investment into the Q5-portfolio, which contains the funds with the highest level of fund activity, yields positive benchmark-adjusted portfolio returns. The returns are moderately positive if we consider the or with an outperformance ranging between 5 to 8 basis points per month. Sorting funds on their and investing into the Q5-portfolio appears to be more promising. In this case the benchmark-adjusted portfolio returns amount to approximately 25 basis points per month, irrespective of the rebalancing frequency. However, this outperformance is never significant in a statistical sense because of the high standard errors associated with the strategy. To a certain extent this lack of statistical significance might be caused by the reduced fund sample size and sample period for which we can calculate .
We obtain very similar results for the funds" and as performance predictors because both measures are highly correlated with a rank-order correlation of -0. To analyze the value of such a strategy, we consider a double sorting procedure which takes fund activity in addition to the rating into account. If fund activity helps to differentiate between future winners and losers, portfolios consisting of funds which score high in both dimensions should achieve a better performance than funds which only have a high Stiftung Warentest rating.
In a similar vein, funds with a low score in both dimensions should have a worse performance than funds that only have a low rating. We test this proposition in the following way. In a given month, all funds which have a Stiftung Warentest rating and information about the specific fund activity measure are first sorted into quintiles based on their rating. Next, we further subdivide funds into five equal-sized groups based on their level of fund activity. Table 9 reports the benchmark-adjusted performance of the resulting 25 different fund portfolios with annual portfolio rebalancing. We report the results only for and as measures of fund activity, because the difference between using and is small.
Insert Table 9 here
As it can be inferred from the "High-Low"-portfolio returns in both panels of Table 9, portfolios consisting of funds which score high in both dimensions very often achieve the best 14 For instance, the correlations between the rating of Stiftung Warentest and the three measures of fund activity are:
-0.08 (R performance, while funds with a low score in both dimensions tend to have the worst performance.
For instance, Panel A shows that the portfolio containing funds with the highest Stiftung Warentest rating and the highest has an average benchmark-adjusted return of 0.28% per month while the portfolio comprising funds with a low Stiftung Warentest rating and a low has an average benchmark-adjusted return of -0.24% per month. The difference between both portfolios is highly statistically significant and economically meaningful. As it can be seen in Panel B, the results are similar when we condition on . Overall, our results indicate that taking into account fund activity is useful for differentiating between skill and luck, in particular for underperforming funds. As a caveat however, we note that we are not always able to statistically confirm a truly monotonic relation between the sorting variables and benchmarkadjusted returns, in particular for Panel B ( ).
Conclusion
This paper studies the degree to which the mutual fund rating system of Stiftung Warentest predicts future mutual fund performance in the German fund market. Stiftung Warentest is a consumer protection agency and mutual fund ratings are published in its financial magazine Finanztest on a monthly basis. The magazine is devoted to inform and educate its readers in order to make better financial decisions. In addition, we analyze whether the degree of active portfolio management is positively related to future fund performance outside the U.S. as well.
Our investigation leads to the following findings. Firstly, we find a positive and significant relation between the Stiftung Warentest rating of a fund and its future performance. Depending on the performance measure, the investment horizon, and the evaluation technique used, funds in the lowest rating quintile underperform funds in the highest rating quintile by 0.094% to 0.291% per month. These differences in risk-adjusted returns appear to be only slightly driven by differences in fees. Secondly, the forecasting power is not robust over different categories. For instance, the prediction power is rather high for the category equity funds World, but we find no forecasting 24 abilities for the category equity funds North America. The underlying reason is that performanceaccording to the performance measures used in this study -is persistent in some fund categories, while it is not in others. Thirdly, high rated funds deliver a performance which is in the range of their benchmark but they fail to significantly beat their benchmark. Fourthly, measures of fund activity ( , , and ) also predict future fund performance outside the U.S. fund market. Our results suggest that fund activity is one candidate to differentiate between skill and luck when drawing inferences about a limited sample of historical fund returns. This strategy is particularly successful among underperforming funds, but, at least in terms of benchmark-adjusted returns, it also helps to identify better performing active funds. Hence, rating agencies should provide information about the degree of fund activity.
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Our study reveals significant differences in the degree of performance persistence between different fund markets. As the question whether superior performance persists is central to our understanding of stock market efficiency, future research should investigate whether certain fund management or country characteristics can explain these differences across fund markets. For instance, Ramos (2009) shows that more developed fund markets provide higher returns for investors. Alternatively, differences in performance predictability may also result from differences in investor rationality across fund markets. According to the model of Berk and Green (2004) 
Appendix: Factor Construction Details

A.1 Selection of the Stock Universe
Security data is extracted from Thomson Reuters Datastream. For each stock market of interest, we create a constituent list based on all securities which belong to that market and are coded as TYPE "Equity" or "Preference Share". Securities are included independent of their status ("Active", "Dead" or "Suspended" 
A.2 Data Screens and Return Calculations
We use the variable GEOGN to identify and exclude firms which are assigned to the wrong stock market. All firms having either no stock data (no values for RI or UP) or no Worldscope data (no values for WC08001 or WC03501) are dropped from the sample. Security returns are calculated using the total return index (RI) which is adjusted for dividends (i.e. assumes that dividends are re-invested) and stock splits. To clean the return data, we apply the following screens advocated by Ince and Porter (2006) . First, each month we identify firms that have been delisted previously.
Second, firm observations are classified as penny stocks whenever their unadjusted price (UP) was in the lowest decile in more than 50% of the last 12 months. Third, we remove unrealistic returns from the data by setting any return above 300% that is reversed within one month to missing.
A.3 Factor Construction
Factors are constructed separately for each stock market. We follow the methodology outlined on Kenneth French"s website. In particular, in order to construct the value and size factors, we form six value-weighted portfolios based on firm size and equity book-to-market ratio each year at the end of June. A firm"s equity book-to-market ratio for June is defined as WC03501/WC08001 using values at the end of the firm"s fiscal year ending anywhere in the previous calendar year. Firm size for June is the total market value of equity (MV) at the end of June. To be included in any of the portfolios, we impose the following requirements: 1) the firm"s stock must have valid price data at the end of June (i.e. no previous delisting and no penny stock), and 2) neither WC03501 nor WC08001 nor MV must be negative.
We use the same breakpoints as Fama and French (1993) to sort stocks into the portfolios, i.e. the breakpoints for the book-to-market ratio are the 30th and 70th percentiles and the size breakpoint is the median market equity. Returns for the size factor ( ) and value factor ( ) are then calculated as follows:
.
The momentum factor is computed based on six value-weighted portfolios formed on total market equity (MV) at the end of the previous month and prior 1-year return (excluding the return of the most recent month). In contrast to the value and size factor-mimicking portfolios, the momentum portfolios are rebalanced monthly. Return breakpoints are the 30th and 70th percentiles and the size breakpoint is the median market equity. 1) Invalid price data, 2) negative MV data, or 3) missing prior 1-year return data results in exclusion of the firm"s stock for the particular month concerned. Returns for the momentum factor ( ) are then calculated as follows:
A.4 Construction of the Regional Factors
In order to compute the factors for the different world regions comprising of several markets/countries, we utilize the methodology of Griffin (2002). That is, the regional factors are market weighted averages of the country-specific components. For example, the value factor for Europe in month t is calculated as: , where is the total number of countries, is an indicator variable taking the value 1 (0) when country is a part of Europe, is the fraction of the total dollar-denominated European market capitalization attributable to country at the end of the previous month, and is the factormimicking return for country in month . Data on the total dollar-market capitalization of each country is extracted from Datastream (e.g., code TOTMKBD(MV) for Germany). Our assignment of the countries to the regions Europe, European Monetary Union, North America, and Japan/Pacific follows the index country membership definition used by MSCI. To construct the world factors, we use a slightly different methodology: Each month, we sort countries in descending order based on their total dollar-denominated market capitalization and calculate the cumulative coverage of the world market capitalization at each country. After a total market coverage of 85% is achieved, we stop with this procedure and exclude all other countries from the factor return calculations. Market weights for the included countries are adjusted proportionally. With this approach, we account for the fact that errors in the database are more likely for firms in smaller, emerging economies, especially in the earlier parts of the sample period. This table presents Quintile  T=1  T=3  T=6  T=12  T=24  T=36 
